"female athlete triad," and the ACSM first published a position statement on the condition in 1997. 50 Based on updated scientific evidence and discoveries, the statement was subsequently revised in 2007, 47 with the updated version changing the term disordered eating to energy availability, which is defined as energy intake minus energy expenditure, or the amount of energy remaining after exercising for the regulation of normal bodily functions. 47, 59, 62 Intentional caloric restriction that causes low energy availability often manifests as disordered eating (DE). 6, 7, 47, 59, 62 Currently, studies reporting the prevalence of DE or low energy availability among high school athletes are limited, and the prevalence ranges from 18.2% to 36.5%. 28, 48, 49, 52, 58, 61 According to the updated position statement, "menstrual function" refers to a spectrum ranging from eumenorrhea, or normal menses, to amenorrhea. 47 Menstrual dysfunction is often referred to as menstrual irregularity (MI) and includes primary amenorrhea, secondary amenorrhea, and oligomenorrhea. 47 A higher prevalence of MI has been reported in the athletic population compared with the general population. 5, 28, 47, 64 Studies in the adolescent athletic population have estimated the prevalence of MI to range from 16.6% to 54%, suggesting that MI may be a medical problem among high school athletes. 28, 48, 49, 61 However, oral contraceptive pill (OCP) use was not specifically assessed in these previous studies.
According to the 2007 position statement, bone mineral density (BMD) in female patients spans a spectrum from optimal bone health to osteoporosis. 47, 50 In adolescents, low bone mass is defined as "bone mineral density lower than expected for age-matched norms." 30, 31, 47 Because approximately 50% of peak bone mass is accrued during adolescence, 38 it is a critical time for optimizing nutrition, especially dietary intake of calcium and vitamin D. Studies related to low bone mass in the female adolescent population are limited, with the prevalence of low bone mass in female adolescents ranging from 13.0% to 21.8%. 3, 28, 49 Nearly 12 million women in the United States use OCPs. 14 OCP use is highest in women under the age of 30 years, which is a critical time for bone mass accrual. The effect of OCP use on bone remains unclear, with increasing evidence suggesting current OCP formulations may act differently in women who have not yet achieved peak bone mass as compared with skeletally mature women. 27, 40, 53, 56 From 2006 to 2008, there were nearly 1.6 million teens aged 15 to 19 years using OCPs for contraception. 45 Teens also take oral contraceptives for noncontraceptive reasons, including treatment of menstrual cramps, premenstrual syndrome, polycystic ovary syndrome, and for the timing and regulation of menstruation.
At present, there are no studies that have examined the effect of OCP use on DE and menstrual irregularity. In addition, no studies have investigated whether OCP use is a risk factor for musculoskeletal injury. The purpose of this study was to determine the prevalence of DE, MI, and musculoskeletal injury (INJ; other than stress fractures) in the high school population in OCP users and non-OCP users.
Materials and Methods

Subjects
During the 2006-2007 school year, 3 local high schools in the greater Madison, Wisconsin, area were selected by convenience to participate in the study. There were 850 female athletes who participated in a school-sponsored sport, dance team, cheerleading, and pom squad who remained on the roster throughout the entire season and were eligible for study participation. Of 850 possible questionnaires that could be completed, 334 (response rate, 39.3%) were collected. Multisport athletes (n = 23) were individuals who participated in the study twice; they were only included once in the data analysis and were designated according to the first sport in which they participated for the school year. In addition, athletes (n = 6) who did not answer the question related to OCP use were eliminated from the data set. Lastly, girls who had not reached menarche (n = 14) at the time of the survey were excluded. Therefore, our final sample size for analysis was 291 athletes. Athletes were grouped into a 3-sport classification system as described by Beals and Manore (Table 1) . 8 Esthetic activities were sports that had a subjective scoring component; endurance sports included sports where intense exercise lasted beyond several minutes whereby aerobic metabolism is the primary energy system 41 ; lastly, team/anaerobic (T/A) sports were those in which the short-term energy system required maximal exercise for up to 3 minutes and where the primary energy source was almost exclusively adenosine triphosphate (ATP) and phosphocreatine (PCr). 41 There were no athletes excluded due to an inability to understand written and spoken English. Written parental consent and subject assent were obtained prior to study participation. The study was approved by the Institutional Review Boards at the University of Wisconsin-Madison and Rocky Mountain University of Health Professions. Prior to completing the questionnaires, general instructions were given to the group. Subjects were then instructed to sit far apart from one another. Because multiple research assistants were used, assistants were trained in a standardized written procedure to ensure consistency in the data collection process.
Eating Attitudes and Behaviors
Each subject completed the Eating Disorder ExaminationQuestionnaire (EDE-Q) to identify eating attitudes and behaviors. 11, 20 The EDE-Q has high internal consistency and moderate to high concurrent and criterion validity. 9, 12, 20, 39, 44 The EDE-Q can be completed in approximately 15 minutes and correlates highly with the Eating Disorders Examination (EDE), which is a one-on-one interview by a trained professional. 12, 25, 26, 39, 43, 44, 57, 60 The EDE-Q was given to the athletes with verbal instruction because it is more highly correlated with the EDE when verbal instructions are provided. 13, 23, 51 The EDE-Q reflects eating behaviors over the previous 28 days. Of the 28 questions, 22 can be categorized into 4 different subscales (weight concern, shape concern, eating concern, and dietary restraint), generating a score for each subscale and a global score (composite mean score of the 4 subscales). The other 6 questions assess pathogenic eating behaviors, such as binge eating, self-induced vomiting, laxative use, and use of diuretics or diet pills to control body weight. Subjects were classified as having DE if they had a mean score of ≥4.0 on the dietary restraint, weight concern, or shape concern subscales; had a mean global score of ≥4.0 on the EDE-Q; or reported performing 2 or more of the listed pathogenic eating behaviors more than 1 time in the past 28 days. 48, 49 The cut-off score of ≥4.0 on the subscales or the mean of the subscales indicates that a specific attitude or behavior was reported on more than half of the past 28 days and was used to define DE because it has been shown to be predictive of eating disorders. 12 Based on this scoring rubric, athletes were divided into 2 groups: athletes with DE (mean score of ≥4.0 on the dietary restraint, weight concern, or shape concern subscales; having a mean global score of ≥4.0; or having a pathologic behavior) or athletes with normal eating attitudes and behaviors. 48, 49 
Menstrual Status
Each subject completed the Healthy Wisconsin High School Female Athlete Survey (HWHSFAS). The questionnaire was developed by our research team and inquired about the subject's menstrual status over the past 12 months (frequency and duration of menstrual cycles), age at menarche, OCP use, and length of OCP use. The questionnaire took approximately 5 minutes to complete. A pilot study was conducted to assess the test/retest reliability of the menstrual history questions of the HWHSFAS on a convenience sample of 11 high school athletes who completed the form twice, 8 days apart. The intraclass correlation coefficient (ICC 3,1 ) values for questions on age at menarche and number of periods during the past year were 0.95 and 0.99, respectively; the kappa value for OCP use was 1.0. Menstrual irregularity was defined as having 9 or fewer menstrual cycles in the past 12 months, which identifies all patients suffering from secondary amenorrhea or oligomenorrhea. 47 Subjects were then classified into 1 of 2 menstrual status groups: athletes with MI (having 9 or fewer menstrual cycles in the past 12 months) or athletes with normal menses.
Musculoskeletal Injury
At the end of each sports season, subjects were asked to report their self-perceived injuries during the current sports season. The injuries did not have to be reported to a coach or athletic trainer to be included in the study analyses. The questionnaire also inquired about any history of injuries during previous seasons playing the current sport. Musculoskeletal injury was defined as an injury either from direct trauma or overuse that was the direct result of participation in sport during the season. For each injury, subjects reported if the injury occurred traumatically or was overuse related. Overuse injury was defined on the questionnaire as a condition "where the pain came on gradually and was not due to a fall, running into another athlete, slipping, or twisting the body." Traumatic injury was defined for the subjects on the questionnaire as "an injury caused by running into another player, tripping, or falling." Examples of both injury types were provided on the questionnaire next to the specific body part. Athletes also reported the body part injured and the time lost from practice or competition. Our study injury definition included injuries that did not cause the athlete to miss any participation time. 4 When the athlete returned her questionnaire, the questionnaire was reviewed to identify unanswered questions. Clarification of any unanswered question(s) was offered, and the athlete was provided with an opportunity to answer the question(s).
data analysis
Subject characteristics were described with means and standard deviations, median and range, or frequency and percentages when appropriate. Comparisons in subject characteristics between those using OCPs and those that were not were made by using the t test for continuous variables or the Fisher exact test for categorical variables.
Analysis of DE and EDE-Q subscales between the 2 groups were done both univariately with the Fisher exact test and multivariately with a logistic regression that controlled for age and sport type. Statistical significance was preset to alpha <0.05 for all tests. All study analyses were conducted using R statistical software (version 2.12.1; Vienna, Austria).
results
Of the 291 study participants, 43 (14.8%) reported OCP use, and 248 (85.2%) reported not using OCPs (Table 2) . Athletes reporting OCP use were significantly older than non-OCP users (P < 0.00). There were no differences between age at menarche, height, weight, or body mass index (BMI) between groups.
When compared with the distribution of sports in non-OCP users, a significantly higher proportion of OCP users were esthetic athletes and a significantly lower proportion of OCP users were found in endurance sports (P < 0.001) ( Table  3 ). The proportion of anaerobic athletes in each group was fairly consistent. There were no differences between groups regarding MI or INJ (Table 4) .
The prevalence of DE was significantly higher in OCP users as compared with non-OCP users (P = 0.01) ( Table 5 ). In addition, the prevalence of the EDE-Q subscales and global score was significantly higher in OCP users as compared with non-OCP users for all subscales (all P < 0.05).
OCP users are over 2 times more likely to have DE compared with non-OCP users (OR, 2.47; 95% CI, 1.20-5.09) ( Table 6 ). In addition, OCP users were over 5 times more likely to meet the EDE-Q subscale criteria for dietary restraint (OR, 5.19; 95% CI, 1.88-14.31) and over 3 times more likely to meet EDE-Q subscale criteria for weight concern (OR, 3.52; 95% CI, 1.57- 
disCussion
There were no differences in the prevalence of MI and musculoskeletal injury between groups. However, the prevalence of disordered eating, including all EDE-Q subscales and the EDE-Q global score, was significantly higher in OCP users as compared with non-OCP users.
Menstrual Irregularity
Of the few studies that have reported the prevalence of MI in high school athletes, the findings range from 18.9% to 54%. 28, 48, 49, 61 Although athletes were surveyed about OCP use in these studies, 28 ,48,49,61 they were not excluded from data analysis. In the present study, 14.0% of OCP users reported MI, whereas 19.4% of non-OCP users reported MI. Although there was no difference between groups, these findings are somewhat contradictory; OCP users should have regular menses. In the present study, MI was defined as having 9 or fewer menstrual cycles in the past 12 months, which identifies all patients suffering from secondary amenorrhea or oligomenorrhea. 47 Secondary amenorrhea is a cessation of menstruation for 3 consecutive months in the adolescent who has started menstruating, while oligomenorrhea is defined as menstrual cycles occurring greater than 35 days apart. 47 Of the 43 OCP users, 18 reported using OCPs for ≤5 months, 11 reported taking OCPs for 6 to 10 months, while 14 reported taking OCPs for ≥11 months. As such, almost half (43%) of OCP users had been taking the medication for <6 months. Because we did not ask specific questions about how the menstrual cycle had changed over the past 12 months (ie, become more regular or more irregular, shortened or lengthened) we cannot conclude if there is an association between length of time using OCPs and regulation of menstruation in this group. The prevalence of MI in the non-OCP user group was 14.0%, which is slightly lower than findings from previous studies that determined the prevalence of MI regardless of OCP use. 27, 48, 49, 61 One potential reason for this difference may be due to the definition of MI used in the present study. We did not include subjects with primary amenorrhea, whereas previous studies included this in their definition of MI. 27, 48, 49, 61 Primary amenorrhea is the lack of menstruation by age 15 years. 15, 24, 59 Athletes with primary amenorrhea were excluded from our study because we wanted to determine the prevalence of OCP use in girls who had reached menarche. Previous studies have reported the prevalence of primary amenorrhea in high school athletes to range from 0.8% to 1.2%. 49, 61 As such, the study definition may contribute to the slightly lower prevalence of MI observed in our study.
Normal menstruation is important in the female adolescent. Estrogen has a significant influence on bone development; higher estrogen levels positively affect calcium levels, leading to elevated calcium storage within bone. 18 Because approximately 50% of peak bone mass is accrued during adolescence, 38 the more time spent without adequate estrogen levels (as seen with oligomenorrhea and amenorrhea) during growth leads to a lower peak bone mass, ultimately leading to a lower lifetime bone density. 18, 46 
Musculoskeletal Injury
The cumulative seasonal prevalence of musculoskeletal injury in OCP users and non-OCP users was 69.8% and 63.3%, respectively, with no difference between groups. Therefore, according to our study, there is no relationship between OCP use and injury rate. Our prevalence findings for both groups are higher than those of previous studies of high school female athletes. 21, 32, 54, 55 This difference may be due to the definition of injury used in this study. Numerous previous studies have required the athlete to miss sport participation to fit their criteria for "injury." 21, 22, 32, 54, 55 However, an 8-year longitudinal injury surveillance study of high school sports that used an injury definition that did not require the athlete to miss any practice or competition reported an overall injury incidence of 46% for female athletes. 4 Our injury estimate may be higher because of methodological differences. We included all injuries regardless of whether they were reported to the licensed athletic trainer (LAT), whereas Beachy et al 4 included only those reported to the LAT. In addition, Beachy et al 4 collected injury data for 9 years, whereas our study only looked at 1 sport season. Lastly, we sampled different sports in our study, which will ultimately affect injury incidence. 4 
Disordered Eating
DE may involve behaviors such as restrictive eating (eating less or avoiding or minimizing certain "bad" foods), fasting, skipping meals, or use of diet pills, laxatives, diuretics, enemas, or binge eating followed by purging (vomiting). 6, 7, 47, 59, 62 Presently, reports on the prevalence of DE among high school athletes are limited. 48, 49, 61 Utilizing the EDE-Q in 2 separate reports, Nichols et al 48, 49 determined DE prevalence to be 18.2% and 20.0%, respectively. In a study using the EDE-Q and similar criterion, the prevalence of DE was 34.7%. 61 A possible explanation for the different prevalence estimates may be due to the sports included in these studies. Nichols et al 48, 49 did not include esthetic sports in their studies, whereas TheinNissenbaum et al 61 included esthetic sports, which comprised over 12% of their sample population. Using the same criteria as the previous studies, 48, 49, 61 the present study determined the prevalence of DE for OCP and non-OCP users to be 55.8% and 32.7%, respectively. The DE prevalence for non-OCP users is similar to a previous study; 61 however, the prevalence of DE among OCP users is alarmingly high, with over 50% of OCP users meeting criteria for disordered eating. In addition, the prevalence of all EDE-Q subscales and the global EDE-Q score were all significantly higher in OCP users as compared with non-OCP users. One possible explanation for these findings is the composition of the groups: There were significantly more esthetic athletes in the OCP group as compared with the non-OCP group. This theory is supported by previous research. 61 In this study, OCP users were over 2 times more likely to meet the criteria for DE. DE behaviors may result in low energy availability for bodily functions after exercise training. 47, 59, 62 The reproductive system undergoes changes due to a decrease in acute energy available. This theory has been supported by findings reported by Loucks et al, 37 who examined the alterations in reproductive function in exercising women by assaying blood samples during menstrual cycles while controlling the intensity of exercise and caloric intake. Reproductive function was not disrupted by exercise stress but was affected by low energy availability. In a subsequent study, Loucks 35 determined that reproductive disruption may occur when negative energy balance falls below a specific threshold of 20 to 30 kcal/kgLBM/d. In a similar study by De Souza et al, 16 49 female patients were grouped according to exercise status (exercising vs sedentary) and menstrual status (menstrual disturbance vs normal ovulation). All groups with menstrual disturbances had a significantly lower resting energy expenditure compared with groups with normal ovulation. They also noted that as the magnitude of negative energy balance increases, the alterations in the reproductive system become more severe. 16 Based on these studies, 16, 19, [34] [35] [36] [37] 63 it appears that alterations in reproductive function are related to acute energy availability. Disordered eating behaviors, with resultant decreased energy availability, have been related to changes in the menstrual cycle, such as increased time between cycles (oligomenorrhea) or cessation of menstruation (secondary amenorrhea). 1, 10, 17, 24, 29, 33, 42, 48, 49 Limitations Study participants were not asked their reasons for OCP use. Teens may take OCPs to regulate irregular menstrual cycles for comfort and convenience. Another limitation is related to how the OCPs were prescribed or taken. Continuous cycling, where the user continuously takes OCPs and skips the week of placebo pills, which causes withdrawal bleeding, can be purposeful and intentional. Some OCPs are marketed such that the user only menstruates 2 to 4 times per year. As such, these users may appear to have MI when actually the frequency at which they menstruate is a personal choice.
ConClusion
There was no difference in prevalence of MI or musculoskeletal injury rate between OCP users and nonusers. However, the prevalence of DE was significantly higher among pill users; pill users were over 2 times more likely to meet the criteria for DE.
SORT: Strength of Recommendation Taxonomy
A: consistent, good-quality patient-oriented evidence B: inconsistent or limited-quality patient-oriented evidence C: consensus, disease-oriented evidence, usual practice, expert opinion, or case series Clinical Recommendation SORT Evidence Rating
1. Health care professionals should not assume that menses is normal in women who take OCPs. Follow-up questioning regarding the frequency of menstruation, how the user is currently taking the OCPs, and the reason for OCP use should be further examined.
B
2. Users who take OCPs should still be thoroughly screened for other triad components, particularly disordered eating behaviors.
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